A best evidence topic in thoracic surgery was written according to a structured protocol. The question addressed whether blood pleurodesis is effective for cessation of persistent air leak (PAL). Altogether more than 43 papers were found using the reported search, of which 10 represented the best evidence to answer the clinical question. The authors, journal, date and country of publication, patient group studied, study type, relevant outcomes and results of these papers are tabulated. We conclude that autologous blood pleurodesis has superior outcomes when compared with conservative management for treatment of postoperative PAL. In addition, for PAL causing pneumothorax, blood pleurodesis woptimal volume 100 ml (from two studies)x should be considered in patients who are unsuitable for surgery, talc pleurodesis is ineffective or not viable (including cases complicated by acute respiratory distress syndrome) and a prompt resolution is required. Some 70-81% of patients treated for postoperative air leak resolved within 12 h and 95-100% within 48 h vs. a mean of 3-6.3 days (from two studies) with simple drainage. Resolution of pneumothorax with blood pleurodesis was also significantly shorter (P-0.01). Overall success rates (from all studies) were 92.7% (ns133) from patients having undergone pulmonary surgery (76.6% in one injection, ns111), and 91.7% (ns109) of patients with pneumothorax. Recurrence rates were between 0 and 29% compared with 35-41% for simple drainage, although one controlled study in which the recurrence rate was improved from 16% in controls to 0% in the blood pleurodesis group (at 12-48 months). Minor complication (empyemayfeverypleural effusion) rates varied between studies (0-18%), although they show reduced incidence in line with improving technique over time. A controlled study looking at acute respiratory distress syndrome complicated by pneumothorax showed a significant reduction in mortality (odds ratio 0.6), time to cessation of air leak (P-0.01), weaning time (P-0.01) and intensive treatment unit (ITU) stay (P-0.01) whilst another randomized control study showed significant reduction in hospital stay following pulmonary resection (P-0.001).
Introduction
A best evidence topic was constructed according to a structured protocol. This is fully described in ICVTS w1x.
Three-part question
In wpatients with persistent air leakx is wblood pleurodesisx effective for wdetermining cessation of air leakx?
Clinical scenario
A 75-year-old man is on your ward following a right upper lobectomy. He is seven days postoperative and has persistent air leak (PAL), which you believe is due to emphysematous lung disease. The patient could be discharged; however, you are concerned about drain management outside of hospital. You wonder whether a blood pleurodesis would be a suitable treatment to shorten the length of stay and minimize potential complications. You decide to carry out a literature search for the evidence.
Search strategy
wexp pleurodesisyOR blood pleurodesis.mpx AND wpulmonary surgical procedures.mp OR OR exp pneumothoraxx AND wexp postoperative complicationsyOR air leak.mpx Medline 1950 to Jan 2010 using OVID interface.
Search outcome
Forty-three papers were found using the reported search. From these, 10 papers were identified that provided the best evidence to answer the question. These are presented in Table 1 .
Results
Robinson w2x conducted the first study of blood pleurodesis for PAL in 1987. Twenty-five patients were treated, as a result of adhesions holding open a bulla causing chronic Downloaded from https://academic.oup.com/icvts/article-abstract/11/4/468/652490 by guest on 10 January 2019 A. Chambers et al. / Interactive CardioVascular and Thoracic Surgery 11 (2010) pneumothorax, with one to three injections of autologous blood and a success rate of 85% (21 patients) and without any complications. Dumire et al. w3x followed with two cases of PAL in 1992, reporting 'blood patch' pleurodesis as effective, simple and inexpensive as a last resort therapy. In 1998, Cagirici et al. w4x conducted a prospective study evaluating efficacy of autologous blood pleurodesis in 32 patients, following tube thoracostomy for spontaneous pneumothorax. Cessation of the air leak occurred within 72 h in 27 patients (84%) and showed reduced duration compared with simple drainage (P-0.01). Minor complications (feverypleural effusion) occurred in nine patients (28%) although no recurrence was seen in the 48-month follow-up compared with 22 patients undergoing simple drainage (16%).
Ando et al. w5x followed this with a comparative study of injection of autologous blood on both inflated and deflated lungs in 17 cases of pneumothorax with PAL, for which resolution occurred in 60% (six patients) and 57% (four patients), respectively. Repeat injection was required for success in 75% of deflated lung cases compared with 33% of inflated lung cases. Two recurrences were seen at twoyear follow-up in all groups.
In 2000, Rivas de Andres et al. w6x evaluated blood pleurodesis for PAL (mean 16.7 days) in six patients following surgery for non-small cell lung cancer with 100% success rate using a median blood volume of 100 ml, for which no complications were reported. Building upon this study, prospective analysis by Lang-Lazdunski and Coonar w7x, assessed blood pleurodesis for PAL (mean 7.8 days) following lung resection in 11 patients. Using 50 ml of blood in each case, cessation of the air leak was achieved in 72.7% (eight patients) within 12 h and 100% within 48 h. Most recently, Ozpolat w8x reports the efficacy of blood patch pleurodesis for PAL following pulmonary hydatid cyst operations. Air leaks ceased in 21 of 24 patients with chest tube removal within 24 h if no leak was observed (20 patients).
Martinez-Escobar et al. w9x conducted a case-control study to measure the effectiveness of blood pleurodesis for PAL in patients with acute respiratory distress syndrome comBest Evidence Topic Downloaded from https://academic.oup.com/icvts/article-abstract/11/4/468/652490 by guest on 10 January 2019 plicated by pneumothorax for which 27 cases were matched 1:1 with controls (thoracic drain and water seal). Mean sealing time for the pleurodesis group was two days compared with 10 days in the controls (P-0.01). Weaning time from ventilation was five days vs. 16 days w(P-0.01) odds ratio (OR); 0.1x and ICU time was 16 days vs. 29 (P-0.01, OR; 0.24) days for pleurodesis and controls, respectively. Death rates were also reduced when using blood pleurodesis (OR; 0.6).
Droghetti et al. w10x experience of PAL (mean 11 days) following lung resection was retrospectively analysed in 21 patients treated with blood pleurodesis. Successful results were obtained from one injection in 81% (15 cases) within 12 h, and 100% (17 cases) within 24 h (mean 15 h, median 12 h, range 6-24 h). Those requiring two injections had 100% success at 48 h. No major complications were seen. Shackcloth et al. w11x (2006) conducted the first randomized prospective study of blood pleurodesis vs. tube thoracostomy following lobectomy in 22 patients. Successful cessation of the air leak occurred in 17 of the 29 occasions (58.6%; 95% CL: 38.9-76.5%) it was used, nine of 14 occasions in the study group (64.3%; 95% CL: 35.1-87.2%), and eight of 15 (53.3%; 95% CL: 26.5-78.7%) in the control group (Ps0.71). The median length of air leak was five days in the study group and 11 days in the control group (P-0.001). Time to chest drain removal (median 6.5 days vs. 12 days) and hospital discharge (median eight days vs. 13.5 days) were both significantly (P-0.001) shorter in the study group.
Andreetti et al. w12x extended this further by randomizing patients receiving blood pleurodesis 50 ml (group A), 100 ml (group B) vs. standard drainage (group C). Air leaks ceased at 2.3"0.6 days (group A), 1.5"0.6 days (group B), and 6.3"3.7 days (group C). Groups A and B (Ps0.005), groups A and C (Ps0.0009), and groups B and C (Ps0.0001).
Athanassiadi et al. w13x analysed 20 patients who had undergone lobectomy, lung volume reduction surgery or secondary pneumothorax correction. All PAL postoperatively gave equivalent results regardless of surgery type with 80% (14 patients) resolution within 12 h and 95% (19 patients) within 48 h. One patient required reoperation.
Clinical bottom line
Currently, a number of methods are available to treat air leaks including prolonged tube thoracostomy, chemical pleurodesis, and surgical repair but there is little consensus on the role of blood pleurodesis. Here, several prospective studies (including two randomized control trials), show unanimously that autologous blood pleurodesis has superior outcomes for PALs in terms of sealing time, success rate and complication rates when compared with conservative treatment. Additionally, given the simple, inexpensive and painless nature of this bedside surgical procedure, blood pleurodesis should be considered for PAL.
